Distinct roles for B7 costimulation in contact hypersensitivity and humoral immune responses to epicutaneous antigen.
Productive interactions between B7-1 and B7-2 costimulatory molecules on dendritic cells (DC) and CD28 on T cells are thought to be critical for successful antigen presentation. Epicutaneous application of haptens induces both contact hypersensitivity (CHS), an inflammatory cutaneous response mediated by CD8+ T cells, and an anti-hapten antibody response mediated by CD4+ helper T cells. The role of B7 costimulation in the immune response to oxazolone (Ox) was analyzed using mice lacking either B7-1 (B7-1-/-), B7-2 (B7-2-/-), or both (Db-/-) of these costimulatory molecules. The absence of both B7-1 and B7-2 results in diminished CHS. This inhibition is largely overcome at higher hapten sensitizing doses indicating the presence of compensatory pathways. In contrast, anti-Ox IgG1 and IgG2a responses were not detected in the absence of both B7-1 and B7-2, even at high sensitizing doses, indicating an obligatory role of B7 costimulation in IgG class switching. B7-1 and B7-2 have overlapping functions in both CHS responses and anti-hapten response. B7-2-/- mice demonstrated a modestly reduced CHS response only at very low doses of Ox (0.05%), but responded normally at higher Ox doses, and B7-1-/- mice had CHS responses indistinguishable from those of wild-type mice. Similarly, anti-Ox IgG responses were comparable in wild-type, B7-1-/- and B7-2-/- mice. Taken together, these studies reveal distinct roles for B7 costimulation in response to epicutaneous antigens with an obligatory role for IgG class switching and an important, but nonessential role for CHS responses.